(2) To make injections, the hair of the guinea pig is clipped off at 18 points, 9 on the right, 9 on the left side.
(3) The injection is made intracutaneously in a volume of 0.1 ml. (4) After 24 hours, the measurement is made on induration and redness. For the sake of simplicity we will state here the readings on induration only.
(5) Q1, Q2 and Q3 are three pairs of lines parallel to the backbone of the animal.
Q1 lies near the backbone, Q3 near the abdomen, and Q2 intermediate.
See table 1. 1. 1. Using these (1) and (2), we have a logarithm of the potency we are looking for as follows :
•¬ This (1) Calculation of SM which means squares of the factor M, i. e. the difference between the sample and the standard.
We will copy here the same table as table 1. 2. 4.
•¬ (2) Similarly, we have SV which means the difference according to dilutions of tuberculins.
•¬ (3) SMXV is called interaction between M and V.
The meaning of interaction in the study of the potency problem will be discussed later.
•¬
To get SN, i. e. differences according to individuality of the animals sensitized, we have the following table 2. 2. 1 from the last column of table 1. 2. 3. When the factorial design is all calculated, we may pick up the squares appropriate for our purpose.
In this example, we pick up the factors concerned with M as follows, (table 2. 4. 1) 2759/15 is the error variance for testing the factor M, and we have
•¬ This 3.14 is smaller than 4.54 which is a 5 % point on Snedecor's F-distribution.
The factor M, therefore, is non-significant, that is to say that the difference between the test and standard is not significantly proved, so far as this experiment is concerned. The measurement of potency by animal experiments is subject to many factors or errors, the analysis of which is given in the factorial design. In view of this analysis we aim at the confidence limits of the potency calculated by our formula.
Although we know far too little as yet about the mathematics of this matter, we have two ways to cope with this problem. The one is the method of section 1. 1. (a), the other is a method using the analysis of factorial design.
(1) By the method of section 1. 1. (a) we are able to know the fiducial limits of the estimate of potency, and to test the difference, if any, between a value estimated by induration and the other estimated by redness. Similarly we test the difference between a potency estimated at 24 hours and at 48 hours.
We omitted the method of section 1. 1. (a) for two-point-measurement. But the principle is the same. (2) The method using the analysis of factorial design :-(a)
Testing of the factor M is useful. If SM falls short of significance, it is plain that the potency of the test tuberculin cannot be distinguishable from the standard.
(b)
Using the F-distribution table inversely, we will find the range of errors within which SM falls short of significance.
(See later, section 3.4) (c) We expect always that Sv is significant.
If Sv falls short of significance, we should say that the experiment is too erroneous to be relied upon.
The same can be said about the test of r and f3. We will also omit any comment about the interactions of three or more factors. They are not completely worked out yet.
•˜ 2.8 LOCAL DIFERENCES AMONG CUTI-REACTIONS.
Cuti-reaction varies in size and intensity due to location. Behind the nape of the neck the reactions are very variable, sometimes small sometimes large.
The lumber region toward the rump of the animal gives a large reaction in most cases.
In two-point-measurement, therefore, where four pairs of injections are made from the neck to the rump, the reactions in the hind part of the body are larger than those in the fore part. This is shown in table 2. 7.
W e see that SQ is significant in the majority of cases. In the three-point-measurement the injections are made in the middle part of the body, to avoid any variance due to location as far as possible. We have seldom met with cases where SQ showed significant results. This Q has, nevertheless, another meaning, of which we noted in section 1. 1(5). In the many-point-measurement, local differences are inevitable. To counterbalance this we have no means but to change the location one by one on animals chosen for the experiment to be of almost equal sensitivity by preliminary injections of a tuberculin.
